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CP 
CP 



Dear Sir: 



Responsive to the Office action dated December 4, 2001, please amend the 



above-identified application as follows: 

Rewrite claims 1 and 12 and cancel claims 21-30 as follows: 
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1. (Twice Amended) A semiconductor device comprising: 




a solder mask; 
, ( a die; and 

an adhesive layer between s! 



layer comprises a material that rem 
is at least partially curable at a tem/erature below about 100°C. 



^nd said solder mask, wherein said adhesive 
voidless after outgassing from said solder mask and 




12. (Twice Amended) A semiconductor/device comprising: 



a solder mask; 



a die; 




15- 



electrical contacts on said solder mask and said die, each said contact on said die 
being wire bonded to a respecuve/sZntact on said mask, said electrical contacts being 
devoid of contamination cansed LfeTgassing from said solder mask; and 

an adhesive layer affbdi said die to said solder mask, said adhesive layer 
comprising a material that is JL at a temperature below about 100°C and at a 
tempetature between about 2#C and about 50»C higher that, a gja^jemprntu. of said 



adhesiveiay-er.. 




-1 — 

Cancel claims 2^-30 without prejudice or disclaimer to the subject matter recited 



therein. 
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REMARKS 



Claims 1-20 and 31-32 are currentiy pending in the above-identified application. 
Claims 21-30, previously withdrawn from consideration, have been canceled and are being 
prosecuted in a related application. Claims 1-20 and 31-32 have been rejected. Claims 1 
have been amended. Applicant respectfully requests reconsideration in light of the 



and 12 



foregoing amendments and following remarks. 

Claims 1-20, 31 and 32 stand rejected under 35 U.S.C. §103 as being 
unpatentable over the admitted prior art and Dershem et al. This rejection is respectfully 
traversed in light of the amendments and following remarks 

Claim 1 recites a semiconductor device comprising "a solder mask", "a die", and 
"an adhesive layer between said die and said solder mask, wherein said adhesive layer 
comprises a material that remains voidless after outgassing from said solder mask and kM 
WlT r ^n v nm h\e. at a tcmo^t mchd<m^utlQQ^ n (emphasis added). Claims 2- 
11 and 31 depend from claim 1. Claim 12 recites a semiconductor device comprising "a 
solder mask", "a die", "electrical contacts on said solder mask and said die, each said 
contact on said die being wire bonded to a respective said contact on said mask, said 
electrical contacts being devoid of contamination caused by outgassing from said solder 
mask", and "an adhesive layer affixing said die to said solder mask, said adhesive layer 
comprising a material th? t is ""^hle at a tempera mr^eJowabmiU 00 o C and at a 

^Tr^tm* het w^n shnnt 20°C andj ^tJ^C^^ 

adhe^iyehyer" (emphasis added). Claims 13-20 and 32 depend from claim 12. 



3 



1364684 v2; T8ZW02I.DOC 



The "admitted prior art" relied upon by the Office action is a conventionally 
fabricated semiconductor device 10 that includes a die 12 affixed to a solder mask 18 
through an adhesive layer 14. As further described in the Background of the Invention, 
conventional fabrication methods in^oiringtiie adhesive material with the solder mask 
through a high temperature cure for a short duration. For example, a curing step of one 
hour duration at 150°C causes outgassing of lower temperature volatile components of the 
solder mask, leaving behind the higher temperature volatiles to outgas at a later time 
during operation (specification page 1, line 22 - page 2, line 2). However, the cure time 
and temperature are insufficient (conventional adhesives cure at temperatures greater than 
150°C - specification page 1, lines 13-14) to cure the adhesive material to such an extent 
that the later outgassing has no effect on the adhesive material, and thus later outgassing 



causes 



voids to be formed in the adhesive material. Further, later outgassing leads to 



contamination of electrical contacts, thereby decreasing the likelihood of a good bond 
therebetween. By utilizing an adhesive material which is curable at lower temperatures, 
curing of the adhesive material can be accomplished at the lower temperature, and any later 
outgassing from the solder mask does not affect the adhesive material. 

Dershem et al. discloses adhesion compositions which can be completely cured 
quickly at elevated temperatures. Specifically, Dershem et al. teaches completecuringat 
around 200°C. See, Column 11, lines 49-50 ("The assembled parts were then cured on a 
t^dlSe^TontroUed at 200°C. for two minutes") and Column 13, lines 2-4 ("A 

conducted to test the adhesion performance of invention compositions following a 



test was 



one minute cure at 200°C"). 
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# 



Neither the "admitted prior art" or Dershem et al., whether considered 
individually or in combination, teaches or suggests a semiconductor device including an 
adhesive layer that exhibits the property of being "at least partially curable at a temperature 
below about 100°C" as recited in claim 1. Further, neither the "admitted prior art" and 
Dershem et al., whether considered individually or in combination, teaches or suggests a 
semiconductor device including an adhesive layer that exhibits the property of being 
"curable at a temperature below about 100°C and at a temperature between about 20°C 
and about 50°C higher than a glassy temperature of said adhesive layer" as recited in claim 
12. 

For at least the reasons provided above, each of the presendy pending claims is in 
immediate condition for allowance. Accordingly, the Examiner is respectfully requested to 
withdraw all rejections and pass this application to issue. 



Dated: March 27, 2002 Respectfully submitted, 




By: 

Thomas' J. D'Amico 

Registration No. 28,371 
William E. Powell, III 

Registration No. 39,803 
DICKSTEIN SHAPIRO MORIN & 

OSHINSKY, LLP 
2101 L Street, NW 
Washington, DC 20037-1526 

Attorneys for Applicants 
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